Membrane effects of phenothiazines in yeasts. I. Stimulation of calcium and potassium fluxes.
Application of trifluoperazine (10-50 microM) to suspensions of the yeast Saccharomyces cerevisiae induces the following effects. (1) A marked increase in the initial rate of 45Ca2+ influx into the cells, accompanied by an increase in the cellular content of calcium. This stimulation in 45Ca2+ influx (10-20-fold) is observed only in the presence of a metabolic substrate and is completely inhibited by LaCl3. The dose-response curves of the cellular accumulation of 45Ca2+ are of a bell shape, indicating a biphasic response. The concentration of the drug yielding maximal accumulation depends on the density of the cells in the suspensions. The results indicate that the stimulation of 45Ca2+ influx is mediated by an energy-dependent carrier-mediated process and not by the increase in the passive membrane permeability to Ca2+. (2) Efflux of K+ from the cells is induced. Removal of metabolic substrate abolishes the effect at concentrations of up to 35 microM and reduces it at higher concentrations. Addition of high concentrations of cations (K+, Na+, Mg2+) to the medium abolishes the stimulation of both K+ efflux and Ca2+ influx. Chloropromazine, thioridazine and chlorprothixene display similar effects, but at higher concentrations. The results are discussed in terms of two possible alternative mechanisms; (1) calmodulin-independent effects of trifluoperazine on cell membranes, or (2) inhibition of some calmodulin-dependent processes by low concentrations of trifluoperazine.